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[57] ABSTRACT 

A cellular telephone having transmit and receive channels 
with a digital-mode communication capability includes also 
a memory and switching circuitry operative under control of 
a microcontroller. The switching circuitry enables coonec- 
tioD of input and output ports of the n^moiy to either one of 
the channels. By enby of commands to the miaocontrollcr. 
the microcontroller arranges the configuration of the switch- 
ing circuitry to permit storage in the memory of a message 
originating locally from a user of the telephone, iiqjutted via 
a microphone connected to the transmit channel, or from a 
distant telephone connected via a communicadoa link to the 
receiving channel. Subsequent playback of the message 
from the memory may be coupled via the switching circuitry 
to a speaker of the telephone to be heard by a user of the 
telephone, or may be ou^utted to the transmit channel for 
communication to the distant telephone. Preferably, the 
message is sKx-ed in con^ressed fonnat to save memory 
space. This enables the telephone to provide features of 
pron^t voice pad. transcription, and voice mail In addition, 
a reduction on a data sampling rate, in response to the 
condition of a battery charge, pciroits an extended period of 
operation of (he telc{^one prior to the termination of 
adequate battery voltage. 

19 Claims, 1 Drawing Sheet 
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SPEECH RECALL IN CELLULAR The playing back of the recorded message is accomplished 

TELEPHONE " simply by pushing a key on the control panel. 

A further feature may be referred to as a prompt on 

BACKGROUND OF THE INVENTION command wherein an instructional message is recorded for 

This iBvectioo relates to speech communication by a * subsequent playback upon the occurrence of an incoming 

ccUular telephone operable in both a digital mode and in an call. By way of example in the utilizaUon of this feature, an 

analog mode of coimnunication and. more particularly, to attendee at a meeting migjit insiiuct an incoming caUer to 

the inclusion of a memory for storing voice signals in a hold on for a sufficient time to allow the attendee to exit the 

compressed fonnat for subsequent recall, thereby allowing a meeting to answer the telephone. The staring of the instnic- 

stored message to be heard by a person utilizing the tele- tional message is similar to the generation of an outgoing 

I^ooe or by a distant party communicating via a central base message on an answer machine. 

station. As yet a further feature, the telq^one may serve as a 
Cellular telephones may be constructed with a dual-mode transcriber for receiving dictation to be played back at a later 
operational capability wherein, in one mode, voice signals time convenient for transcription. At the later time, a tele- 
are communicated via an analog signal protocol and, in die phone communication is established with a distant 
second mode, the voice signals arc communicated via digital telephone, presumably at the location of a secretary, and the 
signal compression. Some base stations operate in an analog dictation is outputted from the memory and transmitted to 
mode while other base stations are able to operate in die the distant telephone. 

digital mode. The dual-mode telephone is able to take ^ As yet anotiier feature, the telq^one may be operated as 

advantage of the digital signal protocol when offered by a an answer machine wherein, an incoming message is 

base station, while falling back to die analog signal protocol recorded in the memoiy and. wherein, upon die pushing of 

for base stations offering only the analog mode of commu- a button on the control pand. die stored message is played 

nication. For vehicles traveling from the region of one base back to a person utilizing the telephone, 

station to die region of a second base station, tfiere a ^ a further feature is operaWe independently of the opera- 

hand-offpfocedure wherein the cellular telephone automati- tjon of the fcregoing features utilizing the memory, diis 

cally tunes to a new assigned communications channel and. feature providing for a variable sanq)ling rate in the speech 

in addition, may undergo a switching between the digital and codec. By reducing the sampling rate, fee number of tran- 

the analog modes of communication. skions in the signal or logic states of the digital circuitiy of 

& is recognized that dual-mode telephones have circuitiy ^ the vocoda- are reduced, feis resulting in a reduction in 

for both compression and e3q>ansion of speech, this circuitiy power drain from the telephone battery. Accordingly, when 

being employed in a vocoder for more efficient communi- the battery is nearing the end of its charge, additional 

cation of speech between the telephone and a distant tele- conversation can be carried on for a limited period of time, 

phone of the cellular telephone system. Compression and but wife reduced fidelity due to the lower sampling rate, 

expansion drcuitry are employed generally in dectronics for Reduction of fee sampling rate may be employed also to 

enabling various types of communication functions, in addi- conserve available space in fee memory for the storage of a 

tioD to fee foregoing vocoder functions. message, this feature being implemented automatically by 

Presently available cellular telephones suffer from the use of a memoiy watchdog drcuiL 

disadvantage of being unable to provide additional functions Typically, in fee construction of a cellular telephone, fee 

associated wife the use of telephones, such as a voice mail ^ voice signal is received by a microphone, and is applied to 

(answer machine) function and possibly other functions pulse code modulation (PCM) circuitiy. The PCM circuitry 

entailing fee storage of speech or message for later recall or includes a codec which obtains analog samples of fee voice 

playback. This appears to be a failure to fully utilize existing signals, and converts fee samples from analog format to 

circuitry of fee digital vocoder to accomplish other useful digital format For transmission via fee digital commu nica- 

functions wifeout requiring a major redesign of fee tele- 43 tion mode, fee telephone is provided wife a vocoder which 

phone or significant inaease of electronic con^wnents includes bofe digital compression and digital expansion 

within fee telethon e. circuitiy. The compression circuitiy is employed for trans- 

mission of an outgoing signal and provides a oompressed 

SUMMARY OF THE INVENTION p^^^j y^^^^ signal having a reduced number of 

The afcremeotioned disadvantage is ovacome and ofeer 30 samples. The expansion dicuitiy is employed during recq>- 

benefits arc provided by a cellular tdqihone which operates tion of an Incoming signal and operates to restore the voice 

in accordance with fee invention by providing a memory to signal to fee same form which fee voice signal had prior to 

operate in concert wife fee digital vocoder of the telephone. fee compression. For transmission via fee digital mode of 

The addition of a speech memory to a dual mode telephone communication, fee signal ou^tted by fee codec is q>pUed 

which is already provided wife voice compression and ss via the compression drcuitry to obtain a digitally formatted 

expansion circuitiy in the telephone's digital vocoder pre- conqiressed signal. The oompressed signal is then encoded 

sents fee opportunity for accon^lishing various conve- in accordance wife a digital mode of communication, for 

nience features which depend on fee storage of a ^ken example, time division nuUtiple access (TDMA) or code 

message for subsequent recall. division naultiple access (CDMA), and feen is modulated 

One such featiu-e which is provided by fee Invention may 60 onto a canier for transmission to fee base station. The signal 

be referred to as a voice pad wherein fee telephone acts as received from fee base station is demodulated, decoded, and 

a recording machine. Wife this feature, upon fee pushing of deooraiHtsscd to regain fee analog sampled data forma: of 

a key on a control panel on the telephone, aU of the received the voice signal This places die received signal in the PCM 

(incoming) speech and/or fee transmitted (outgoing) speech format ready to be apjiied to a speaker of fee radiotelephone 

is recorded while fee person utilizing fee telephone is able 65 by which a person hears fee received voice, 

to maintain a conversation. The recording of fee message In fee case of communication via fee analog communi- 

terminates upon fee pushing of a key on fee control panel. cation mode, fee forgoing conq»cssion/e]^ansion circuitry 
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aod TDMA/CDMA modulation and demodulation circuitry sole figure is a block diagram showing the audio poition of 

is bypassed by analog protocol transmission and rcceptioD a mobile telephone incarpOTSting the invention, a set of 

circuitry. The received signal is in the PCM format ready to switches of a digital signal processor of the telephone for 

be applied to (he speaker by which the person hears the routing a voice signal through a vocoder, and a memory for 

received voice signal. It is noted that the cpcration of a 5 storage and recall of a message, 

radiotelephone entails also the use of numerous control DETAILED DESCRIPTION 

signals operative within a control channel of the radiotele- , ^ 

phone foTaccomplishing tasks such as assignment of com- ^With ref^ence to FIG. h a radi^ephone or mobUe 

munication channels to a base station and implcmcntatiOQ of telq>hone 10 is provided with a nuoophonc 12 by which toe 

hand-offprocedures.Adescriptionofsudi control signals is lo telephone 10 picks up the voice of a pcreon utiUzmg the 

not necessary for an understanding of this invention and, telephone 10 and a spcaka 14 by which a voice signal 

accordingly.nodescriptionofthecoatrolsignalsandofthcir received by the teIq)hone 10 is presented to the person 

speciali^d electric circuits is provided herein. ^tUmxig the telephone 10. The voice signaL after being 

%I , f.„», . i„„.„h„„ on«^«i suitably encoded and modulated onto a earner, as will be 

The foregoing features of the invention can be accom- i««c«,;tt/./i u^, an rf fntAin 

1- ». J „.j*u — 1«« a At»i*^i t*u«K/^n* nr a 15 dcscTibed hereinafter, is transnuttcd by an Kr (radio 

t^^^S^J^^ d^ST^oTftl *'«.-cy) cni, I. of tt« ....pho.. 1» by a dcw.-U.k 

uutti iiiwc icic^^v-u^, w^^^aii 6 transmission path 18 to a base station 20. In corresponding 

ag.W mode, in the pracce the mveanon. u «j«oga.«d f^STTvofce signal to be received by the telephone It U 

bat a sigmficant savings of stor^e ^aoeinfte ««m«y can ^ «^ ^ase stalioo 20 along an u^-link tntns- 

be accomplished by the slonng of speech si^s in a p.tt, 22 to the RF unit 16. The telephoJe 10 is pait 

compressed temat. Hie compression o the^d. lagn^ 20 » ^ ^ ^^^^ 

is aitamed by use of compression circuitry within the ^ . ^ • » -rt. -a. a- 

vocoder of a digital tclcphoTor within the vocoder of a shown) whidi commumcate with each otto via the 

d^L telXoc. Abidingly, the preferred embodi- base station »m designated frequency bands, and by analog 

ment of the Mention is demonstrated for a dual-mode ^ "^^^^ f communication which are wdl known. 

. . ^ . ^ J. , - * ^ 1^ By way of example, well-known modes of digital coramu- 

teMjone whaem toe digital <=«°^«""J^°;"^°f ^ nicatioi indudTthe aforementioned TDMA^d CDMA, 

vocoder is utilized to compress a voice signal prior to its constmcted as a dual-mode telephone 

storage in the memory unless the incommg voice signal has * *v i* wu ^ , ?l„i„„ 

alr^y been compressed by a distant ^gital telephone. ^^^k of communicating alternatively in either an analog 

Voice signals outSTtted by the memory are wlied to the or a digiud mode of c«n^ 

expansion drcuit^of the vocoder in order to be heard by a 30 The telephone 10 ftn^cr comprises a o^^ 
p^on utilizing the telq)hone. unless the voice signal is to 

be transmitted to a dist^t telephone in whidi case the voice ^^J^ " P^'^^f ^^ 

signal would be expanded at tiie distant telephone to be MCU 28, a transmit moduktor 32 coup^M by a digital-to- 

h^d by a user of thTdistant telephone. «>nv«ter 34 to the RF unit Iti^ and a receive 

sw]^^;f^x^wis°^x^^^ ^'^rrs^^uTir^^^^^^^^^ 

of the channeb of the telephone in accordance with the ^^^V ^^J^^lTT^l^^Jt^r^l^^ 

source of the speech whichrto be recorded. The switching * hS^^ a^d ^^al^ 

drcuitry is alsoopoative to connect an output port of the « « ^ ^^"^J^' ? ""^^^ jt^ 

' , . , ^. *^ , . receiver 46. The RF unit 16 comonses a transimtter 48, a 

memory to either the transmit channel, or the receive chan- tctcjvw ^w. ihc «^ ' » aT T. . . * 

T^ri . .. J ^1 v.- ^u. receiver 50, an antenna 52, and a dimlexer 54 which intcr- 

ncl of the telephone in accordance with the location of the »it«i«.»«« "•""^ 

,. .^.^j jj I connects the transimtter 48 and the receiver 50 with the 

intended recipient of the ou^uttcd recorded message. In coimc«a u^^uHaimua w «»* ^ i«*^iY« ^ 

. -J e • * antenna 52. The base Station 20 mdudcs an antenna 56 for 

addition, switchmg circuitry provides for a conversion of a i»««v*u •« ^. . 

a*««i*wH, » B 7 .... * AS clectramafinctic communication via the paths 18 and 22 with 

received analog mode signal to a digital mode by mter^up^ *^ ciccuuiiwsucu^ i,^uiuumvauvu ria ^u<^^^ * 

- , . . ^ • J . the antenna 52 of the RF unit 16. Also included m fine Dor 

ing tiie receive channel, and rcroutmg fte received analog amcunn eo I^Cl 

, , . ^. _ . _j r ..^ ^„ 26 IS a pair of switoies 58 and 60 to enable selection or the 

signal vu the conmression circuitry of the vocoder to the . . . - j c„ ^j *- -i 

nSiory.TherffoXgcontinues^thememory through -«^«8 ".??S^^h ^TZil^^^^ 

the dip'tal expansion drcuitry of the vocoder to the ou^ ^^-.^d** ffn^T^ 

speakSofthe^Sephone.By7udharcroutingoflherccd^ed « ^^^^ ^^.^JS' ^^T^^ 

r^.f-i-»efL^^^ 5^f^^^ 

SS^q^oJTb^^U^^n^ opaS^ no sudi « impressed signal for subsequent storage m the practioe of 

I^X^fTelli^v^l^isreqmre^ y«riou^ «f i"-""^'^ ^^"^ 

signal as wcU as the transmitted signal can be applied nercinaltcr. ^ ^ ^ , _ 

directly to the mcmoQr for storage therein. Operation of the T»« analog transmitter 40 and the digital tran«mttar 42 

various switehes is under control of a microcontroller unit of represent p^el teancbes of the transmit duinnd, and the 

the tdephone whereby automatic operation of the switdies w analog recdver 46 and the digital recover 44Kprescm 

is accomplished in response to commands entered into the P*^*^ »»^« of the receive diannd of telephone 10. 

keyboard of the control pand. Either the analog brandies or the digital brandies are 

' ei]q>loycd depending, rcspectivdy, on whether an analog or 

BRIEF DESCRIPnON OF THE DRAWING digital mode of communication is to be employed. 

The aforementioned aspects and other features of the u FUrtfaermore, the digital transmitter 42 and the digital 

invention arc explained in the f(dlowing description, taken receiver 44 may be connected in a back-to-back configura- 

in connection witti the accon^>anylng drawing wherein the tion when it is desired to introduce the digital speedi 
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compressioQ into a received analog mode signal for storage. Id the distal communication mode, use is made of the 

Sudi back-to-hack configuration can be accomplished by a digital transmitter 42 and fee digital receiver 44 which 

switching of existing circuitry of the DSP 26 without need constitoitc a vocoder 74. the vocoder 74 being a part of the 

for additional circuitry. DSP 26 and operating under cootrol of flic microcontroller 

In operaUon. during both analog and digital modes of 5 unit 28. The vocoder 74 operates in a weU-known fashion to 

commumcation, the codec 24 provides for a sampling of the inlroduce a compression to the speech for voice signals to be 

audio signal received by the microphoDC 12. fee sampling transmitted by the RF unit 16. and to decompress, or expand, 

being accomplished at a rate of typicaUy 8,000 Hertz (Hz) voice signals received by the RF unit 16. The vocoder 74 

by use of pulse code modulation (PCM) wherein the ampli- may be operative to provide for signal compression and 

tude of each signal sample is held until the occurrence of the 10 deconqiression in accordance with the weU-known CDMA 

next sample. The amplitudes of Ihe successive samples arc or TDMA protocols. A speech compression protocol may be 

converted from analog to digital format by an aoalog-to- used f<x ceUuUr telephony in big cities having a relatively 

digital converter 70 of the codec 24. The oulput signal of the large amount of telephone traffic, as compared to rural areas, 

converter 70 is a digital bit stream rqircseoting the samples The speech compression enables many more telq>hone 

of the speech waveform. By way of example, for a Unear u conversations to be conducted concurrentiy among a mul- 

codec having 13bit resolution, the output of the converter 70 titudc of telephones than is possible with the analog mode of 

provides 13bits per sample wherein the samples are output- communication. The speech compression employs the digi- 

tcd at a rate of 8,000 samples per second. This gives a bit rate tal communication mode. Operation of the switch 58 in 

of 104K bits per second. In the event feat fee codec 24 conjunction wife fee switches 64 and 66 selects which 

operates in a nonlinear, such as a Mu-law. fashion having an 20 branch of the transmit channel is to handle fee outgoing 

8 hit resolution per sample, and fee samples arc ouqHitted at voice signal of the microphone 12. Operation of fee switch 

a rate of 8,000 samples per second, the output of fee 60 selects fee branch of fee receive dianncl which is to 

converter 70 is at 64K bits per second. Also included in fee handle fee received signal for driving the qwaker 14. 

codec 24 is a digital-to-analog converter 72 which provides By way of example, in fee case of a vehicle transporting 

a conversion process which is reverse to that of fee converter 25 the telephone 10 from a Urge dty to a rural area, fee 

70. The converter 72 converts a digital bit stream outputted switches 58 and 60, would be initially in a position for 

via fee switch 60 of fee DSP 26 to a succession of analog conduction of the voice signal via fee digital transmitter 42 

signal samples which drive fee speaker 14. In fee analog and via fee digital receiver 44 in the digital communication 

communication mode. whereiD feeie is no digital signal mode. Thereafter, upon passage of fee vehicle from fee city 

compression, fee speech quality ou^jutted by the speaker 14 30 ^'^o *c rural area, fee switch 58 would be operated to switch 

may be referred to as PCM speech quality. fee outgoing voice signal via fee analog transmitter 40. 

In fee analog communication mode, fee digital bat stream fecreby to bypass fee digital transmitter 42. Also, if desired, 

ou^tted by fee converter 70 is coupled via fee switch 58 to fee switches 60 and 62 may be operated to direct fee 

fee analog transmitter 40 wherein fee speech ssxoples arc received signal vU fee analog branch of fee transmit 

inteipolatcd to increase fee sampling rate from fee foregoing 33 channel, feereby to bypass fee digital receiver 44. 

rate of 8.000 san^les per second to a rate of 160K samples In fee operation of the telcphom 10 io the digital com- 

per second. This preserves fee 13 bit resolution of a san^e. munication mode, fee signal from fee converter 70 is 

The signal ou^utted by fee analog transmitter 40 is applied coupled via fee switch 58 and the switch 64 to fee digital 

to the transmit moduUtor 32 which acts, in fee analog transmitter 42. Hie digital transmitter 42 compresses fee 

communication mode, to provide for a fr^ucncy modula- 40 sanies of fee voice signal from a sampling rate of I04K 

tion of the oulput signal of fee analog transmitter 40. This bits per second, or possibly from a rate of 64K bits per 

modulation is accomplished digitally, and a digUal output second depending on fee type of equipment used, to a 

signal of fee modulator 32 is feen converted by fee converter maximum rate of 7.9K bits per second for TDMA. or 4.8K 

34 to analog format and applied to an iiq>ut terminal of fee bits per second (in average) for CDMA. The con^ircssed 

transmitter 48. The transmitter 48 includes circuitry (not 45 paduts of the speech are feen forwarded by fee switch 66 to 

shown) for modulating fee ou^ut signal of fee converter 34 encoding circuitry within fee transmit modulator 32 which 

on to fee down-link RF carrier for transmission to fee base attaches a specific code word to fee packet in accordance 

station 20. wife ccotral timing provided by fee base station 20. Such 

The voice signal transmitted from a distant telephone via encoding is well-known, and need not be described in detail 

fee base station 20 is communicated by an up-link carrier 50 for an understanding of fee practice of fee invention. The 

fit^uency and via fee duplexcr 54 to fee recciva 50. The coded word is then modulated, as by means of phase-shift 

duplcxcr 54 serves to separate the transmitted carrier signal keying for example, upon an IF carrier via fee modulator 31 

of fee transmitter 48 from fee received carrier signal at the Thereupon, fee oulput signal of the transmit modulator 32 is 

receiver 50. The tcoeiver 50 translates fee received voice converted from digital format to analt^ format by fee 

signal from the carrier frequency to an intermediate fre- 53 converter 34, translated to an RF carrier at fee transmitter 48, 

quency (IF). The IF signal is converted from analog to and ou^xitted via fee diq)lexer 54 and fee antenna 52 to fee 

digital f otmat by fee converter 38 and applied to fee receiver base station 20. 

demodulator 36. The receive deoMxhilator 36 demodulates Recqition of fee voice signal in the digUal communica- 

fee FM signal and outputs fee demodulated signal to fee tion mode proceeds in corresponding fashion wherein fee 

analog receiver 46 of fee DSP 26. In the analog receiver 46. tio signal, received from the base station 20 via die antenna 52 

fee speech sampling rate is reduced from 40K samples per and fee duplexcr 54. is translated at fee receiver 50 from fee 

second, via a down-sampling procedure, to fee 8.000 RF carrier to an IF carrier. Thereupon, fee received signal is 

samples per second rate, and is then sent via the switch 62 converted from analog to digital format by fee converter 38 

and fee switch 60 to fee converter 72 of the codec 24. The and appUed to fee receive demodulator 36. The receive 

converter 72 converts the digitally formatted signal to fee 65 demodulator 36 is operative to demodulate the phase modu- 

analog format, as has been noted above, for driving fee lation and to recover the con^xessed packet by a decoding 

spcaka 14. of the code word. Thereupon, fee conqxessed packet is 



02/02/2004, EAST Version: 1.4.1 



5,790.957 

7 8 

fonvardcd via the switch 68 to the digital receiver 44 which for monitoiing the utiUzation of storage space within the 

decompresses, or expands, the packet from the sampling rate memory 76. and for reporting to the microcontrtdler unit 28 

of 7.95K bits per second to obtain the original sampling rate the availability of the storage ^acc within the racmory 76. 

of 104K bits per second (or 64K bits per second). The signal In this way, the miaocontroUer unit 2S can present a 

foiroat at the output of the digital receiver 44 is the same 3 message on the control panel 30 alerting the user of the 

format as is present at the input terminal of the digital telephone 10 to the fact that the user may need to cut short 

transmitter 42. The output signal <rf the digital receiver 44 is his message in order to conserve the available menuvy 

applied via the switch 60 to the converter 72 to regain the space. Also, in accordance with a feature of the invention, 

analog signal format for driving the speaker 14. Control of the watchdog circuit SM may be enq^loyed for signaling the 

the switches 58. 60, 62, 64. 66, and 68 to provide intercon- microcontroller 28 to reduce the compression rate of the 

nections <^ the conq>oaents of the DSP 26 is accomplisbed vocoder 74 and the comjvession circuitry of the digital 

by commands &om the roiorocontroUer unit 28. transmitter 42 to reduce the number of 5an4)les per spoken 

The telqjhcme 10 further courses a meimxy 76 for word whidi are to be stored in the available space of the 

storage of speech received from the microphone 12 or the memory 76. This feature of the invention extends the length 

receiver SO, and for oulputtiDg speech to the spcafccr 14 or 5 message, inputted via ttie microphone 12. whidi can be 

to the transmitter 48. In the preferred embodiment of the " sUxcd in the memory 76. 

mvention. »he speech is conjresscd prior to beingrtored in ^^^^^ ^ mechanical construc- 

tiic memory 76. ^ desired, the meniory T^imybe divided ^^^^j^ ^^^^^ connection of the 
into a transmit section 78 anda receive section 80. Thereby. 

signals stared for subsequent transmission via the transmit- ""^ .!r ,u a- -Z i^^Z^L^ A'y «• h^h hZ 

tef 48 may be stored kthe transmit section 78. and signals 20 tnmsmi^ ^^J^^^^"^, TT^i 

inputted from the receiver 50 may be stared in the receive analog transmitter 40 and the digital transrmttcr 42. The 

secUon 80. An address unit 82 whidi indudcs control switch 84 is of siraflar constniction, and enables connection 

circuitry for the memory 76 jqjpUcs address signals to the of the input port of the memory 76 to either the digital 

memory 76, under command of the microcontroller unit 28. transmitter 42 (via the switch 66). or to an ou^ terminal 

for storing the various speech messages at desired locations 25 of the receive demodulator 36, or to both the digital trans- 

within the memory 76. and for reading out stored speech and mitter 42 and to the receive demodulator 36. The switch 66 

any other form of message or data which may be stored has three output terminals is^ercin a first of the output 

within the memory 76, terminals enables connection of the digital transmitter 42 to 

The DSP 26 fiirther comprises two switches 84 and 86 the transmit modulator 32. a second of the output terminals 

connected respectively to input and output ports of the 30 enables connection of the digital transmitter 42 to a line 96 

memory 78. The switch 84 enables the selective inputting csf interconnecting the digital transmitter 42 with the switches 

data to the memory 78 from either the transmit or receive 86. 84, and 68, and a third ou^t terminal which may 

channels of the telephone 10. while Ihc switch 86 enables include a load resistor (not shown) wherein the switch 66 

Quitting of data from the memoiy 78 to either the transmit may be parked whoi the digital transmitter 42 is not in use. 

or receive channels of the telephone 10. Direction of the 35 As is the case with the switches 58 and 84, the input tenninal 

memory 78 to store or to ou^xit speech and/or other data of the switch 66 is provided with a slider to enable 

comes from commands entered via pushbuttons on the connection, if desired, with both the line 96 and the transmit 

control panel 30, <x- by commands from a distant telephone modulator 32. The switch 68 also has ttuee input terminals 

communicating via the base station 20. In the case of of whidi one terminal serves as a position for parking the 

communication of directions to the memory 78 via the base 40 switch 68 when the digital receiver 44 is not in use. Also, in 

station 20, the commands are received as codes which are the case of the switch 86, there are three ou^ut terminals, 

decoded by a decoder 88. The decoder 88 is responsive to one of which serves as a position for parking the switch 86 

coded signals which arc received by the receiver 50 and when no ou^wt signal is required from the memory 76. 

appess in demodulated form at the recdve demodulator 36. For (Ration of the tdcphone 10 in the manner of a voice 

The decoder 88 outputs the decoded commands to the 45 pad, in accordance with a feature of the invcntioa. a message 

microcontroller unit 28. is stored in die memoiy 76 for recall at a later time. This 

la the operation of the telephone 10, whether the paiticu- feature may be implemented in different embodiments. In a 

lar mode of operation involve the memory 76 or not die first of the embodiments, q)eech from the microphone 12 is 

various circuits within the tdcphone 10 may be powered by to be coupled to the memory 76 for storage therein, and the 

a batteiy 90. A sensor 92 of the voltage outputted by die 50 stored speech or message may be played back at a later date 

battery 90 monitors the battery voltage and the state of to be heard via die speaker 14. In order to provide cffident 

charge of the battery, the battay voltage being related to the utilization of the space of the memoiy 76. the speech is to 

state of chaige. Hie sensor 92 outputs the battery voltage to be compressed by the compression ciroiitry of fte digital 

themiciocootrollerumt28whereby the microcontroller unit transmitter 42 pria to storage within the memoiy 76. 

28 is able to assess the useful lifetime of the battery 90 33 Accordingly, upon eotexing a voice-pad command into the 

remai ning until the next diarge. In accordance widi a feature control panel 30 for the microcontroller unit 28. the switches 

of the invention, the remaining useful lifetime of the batteiy 58, 64. 66. and 84 are operated to provide for a dicuit path 

90 can be extended by reducing the sampling rate of the by which the ou^t terminal of the converter 70 is coupled 

codec 24 and the corresponding sanq>Ung rate of the com- via the switdies 58 and 64 to an input terminal €i the digital 

pression circuitry of die digital transmitter 42. Due to the 60 transmitter 42. and wherein an ou^t tetmioal of the digital 

reduced sampling rate, the fiddly of the speech Is reduced. transmitter 42 is coupled via the switches 66 and 84 to the 

This mode of opexatioo is introduced by the microcontroller memoiy 76. 

unit 28 under commaod of a person using the tdcphone 10, In (q>cration, the converter 70 converts the speech, or 

the person entering the command by pushtwttoas on the voice signals, to digital words which are compressed by the 

control panel 30. 65 con^ncssion drcuitiy of the digital transnoitter 42 to the 

In Ihe operation of the memoiy 76. a watchdog circutt 94 format of conqressed q)eedi, the compressed speech then 

connects between the memory 76 and Ihc microcontroller 28 being inputted into storage space of the memoiy 76 at 
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addresses commanded by the address unit 82. At the later analog transmittei 40 proceed through the transmit channel 

date, when it is dcsiied to recall the stored message, the to the RF unit 16 in the analog mode of communication, 

stored message may be outputttd to the speaker 14 by Concurrently, the speech outputted by die converter 70 is 

operation <rf the switches 86. 68. and 60 to provide an compressed by the compression circuits of the digital trans- 

clcctrical circuit path from the output port of the memory 76 5 mittcr 42, and applied via the switches 66 and 84 to the 

to the iapul terminal of the digital receiver 44. and from the memory 76 to be stored in compressed format diereio. 

ou^>ut terminal of the digital receiver 44 to the converter 72 Storage of speech signals communicated via the analog 

for outputting the speech at die speaker 14. Hie expansion mode through the receive dcnKxluIator 36 can be acoom- 

circuitry of the digital receiver 44 acts to expand the pUshed in the following mamier. Speech in the analog format 

compressed speech to restore the speech to its original is outputted by the analog receiver 46. and is applied via the 

digital format, whereupon the ojavertcr 72 converts the switches 62 and 64 to the digital transmitter 42 which 

digital format to the analog format to ou^ut the analog provides the speech compression. Thereafrer. die com- 

speech from the speaker 14. pressed speech from the digital transmitter 42 is applied via 

Alternatively, if desired, the stored message may be the switches 66 and 84 to the mcmoiy 76 to be stored in the 

recalled via the transmit dianncl of the telephone 10 by conqiressed format within the memory 76. The playback of 

connecting the switch 86 to provide a circuit path from the the recorded speech must be accomplished by a digital 

output port of the memory 76 to the digital input terminal of expansion procedure and. accordingly, the speech ou^utled 

die transmit modulator 3Z Thereby, a person at a distant by &c memory 76 is coupled via the switches 86 and 68 to 

telephone can receive the ou^utted message via the base the expansion circuitry of die digital receiver 44. Thereupon, 

station 20. If desired, the switches 58, 64. and 66 may be 20 compressed speech is expanded and applied via the 

operated to connect the microphone 12 and the converter 70 switch 60 to the converter 72 to be outputted by die speaker 

via the digital transmitter 42 to the digital iiqHit terminal of 14. 

the transmit modulator 32. This enables the outgoing voice The routing of the analog-format voice signal via the 
of a person speaking into the micr<^hone 12 to be commu- digital transmitter 42 and. after readout from the memory 76. 
nicated to the distant telephone via the base station 20 along 25 the further routing dirough the digital receiver 44 restore die 
widi the message being ou^ttcd by the memoiy 76. By voice signal to its original analog format However, a digital 
way ofexamplc, this mode of operation enables a previously signal quality is appended to the signal. If desired, the 
stored memorandum to be included within a tdephone received analog signal can be routed through both the digital 
conversation. transmitter 42 and the digital receiver 44 without storage in 
E is also possible to accoic^lish the voice-pad function by 30 the memory 76, such routing being accon^lished singly to 
recording an outgoing message spoken into the microphone impart the digital sound quality to the received signal 
12 during a telephone conversation, by operating die switch whereby die digital sound quality is received both in com- 
66 to connect the digital transmitter 42 to both the transmit munication via tiie digital format and communication via the 
modulator 32 and. via the switch 84. to the noemory 76. analog format This may be advantageous in certain corn- 
Thereby, the compressed digkal outgoing speech is appUcd 35 munication situations wherein there is a hand-off between 
to both the transmit modulator 32 for transmission to die one base station in the digital mode and a second base station 
base station 20. and to the memory 76. to be stored for lata in the analog mode, as has been described in further detail 
recall. The recall can be done at a later time during (he same in pending U.S. application of Heidari. Ser. No. 08/3S13 14 
conversation, as has been explained hereinabove, or at a filed on Jan. 31. 1995. 

time subsequent to the conversation. 40 Furthermore, in accordance with the invention, the 

In the operation of die voice-pad function, a spoken prompt feature is accon^lished by stniog an instructional 

message by a person at the distant telephone, communicated message widiin the memory 76. If desired, several instruc- 

via the base station 20 to the telephone 10, can be entered tional messages may be stored within the memory 76, 

into the memory 76 to be stored for later rccalL For digital individual ones of die messages then being accessed by 

mode communication, the switch 84 is operated to connect 45 pushbuttons on the control pane! 30 to direct the microcon- 

die input port of the memory 76 to the ou^t terminal of die troUer unit 28 to read out a desired message from die 

receive demodulator 36. Thereby, as the compressed speech memory 76. In die practice of die prompt function, dte initial 

is ouq)utted from the receive demodulator 36 to be expanded storage of the message is accomplished in die manner 

in the digital receiver 44 for subsequent output at the speaker [n-eviously described wherein the message is spoken into die 

14. die compressed speech from the receive demodulator 36 50 microphone 12. converted to digital foimat by die converter 

is also ^lied to die memory 76 to be stored therein. This 70, and then ^)pUed via the switches 58 and 64 to the digital 

recording function of the memory 76 is in^lemenced by transmitter 42. The compression drcuitiy of die digital 

operation of pushbuttons on the contivl panel 3t to direct die transmitter 42 compresses the speech whereupon, via die 

microcontroller unit 28 to activate the vmce-pad function by switches 66 and 84. the conqircsscd speech is applied to die 

storing the incoming compressed speech within the memory 35 memory 76 for storage therein. 

76. Readout is accomplished in a manner analogous to die 

The foregoing description of the voice*pad feature has readout of an outgoing message of an answer machine 

been described in terms of a digitally operated telephone employed in voice mail simations. The presence of an 

system. However, in the event that the telqibonic commu- incoming signal, communicated via the base station 20. is 

nicatioo is being carried on in the analog mode, die tele- 60 determined by the decoder 88. The decoder 88 dien signals 

phone 10 is still cqxable of accomplishing the voic&-pad the miaocontroUer unit 28 of the presence a( die incoming 

feature. Thus, to accomplish a recording of the outgoing signal. The person utilizing die tele|Aone 10 may then lift 

voice frx>m the microphone 12 during communication in the the receiver and talk via die microphone 12. Alternatively, if 

analog mode with a distant telephone via the base station 20. the person utilizing the telephone 10 is in a situation \^ereln 

die switch 58 is positioned to couple die converter 70 to bodi 63 speaking is not advisable, such as in a meeting, dien die 

theanalogtraiismitter40and, via the switch 64. to the digital receiver (not shown) remains on hook and the microcon- 

transmitter 42. The voice signals communicated via die troUer unit 28 directs the memory 76, via the address unit 82. 
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to output the desired stored message, or prompt. The out- A further feature of the invention is the use of the 

putted message, cr prompt, is communicated via the switch telephone 10 to provide the function of a digital transcriber. 

86 to the transmit modulator 32, thereby providing an In this mode of operation, a message is to be stored within 

outgoing prompt message to the distant telephone advising the memory 76, and is to be outputtcd via the speaker 14 for 

a pa-son at the distant telephone with a specific instruction. $ transmission by a secretary, or is to be outputted to a distant 

By way of example, the specific instruction, or prompt, may telqihone via communication through the base station 20 for 

advise the person at a distant tdq>honc to wait a moment transcription by a seCTClary at the location of the distant 

while the person at the telephone 10 proceeds to another telephone. The message ot dictation to be transcribed is 

location wherein it is appropriate to lift the receiver and stored in the memory 76 in the same fashion as has been 

begin speaking into the micrc^one 12. The prompt feature described hereinabove for the storing of a prompt within the 

of the invention avoids the situation wherein a telephone memory 76. For reading out the stored message, the readout 

caller may hang up prematurely before the intended called may occur via Ae speaker 14 in the same manna as has been 

person has a chance to pick up the receiver and begin described for elation of the voice pad or the voice mail 

conversing. functions. 

The Invention also provides for the feature of voice mail Alternatively, for transmission of the dictation to the 
which is implemented by the telephone 10 in a manner distant telq>bone. comnuinication is established with tiie 
similar to that of the prompt. In this case, the outgoing distant telephone, after which the stored message or dicta- 
message of the prompt advises die calling party to leave a tigp is outputted from the memory 76 via the switch 86 to tfic 
message after a tone. The tone may be prerecorded within jQput digital-mode terminal of &e transmit modulator 32. 
the memory 76 and ou^uttcd under command of the micro- Thereupon, the dictation proceeds over the communication 
controller unit 28. Thereupon, in the case of the digital mode 20 telephone via the base staUon 20. Initiation 
of coimnunication. the switch 84 connects the input port of lamination of the playback of the message from the 
the memory 76 to the output digital-mode port of thereceive ^ accompUshed by use of the pushbuttons on the 
demodulator 36 to store the mooimng message from the ^^^^{^^^^ ^ fwdirecting the microcontroUcr unit 28 to 
distant telephone. , initiate the reading-out or for terminating the reading-out of 

In the event that the telq,hone 10^ c^aUng i^^ 25 the message. Since the decoder 88 is capable of detecting the 

analog mode of oommunicaUon with the d^tant telephone ^ telephone, the decoder 88 

for the voice maU funcUon. the analog mode signal is ^ constructed with the capacity to discern among 

y^Ucd via Uje oun)ut analog terminal ofthe receive ^^^y ^pl^n^ 

demodulator 36 to me '^'^^ "^'^ ^.^^^^-^^ ^ sudi as forward, reverse, and pla/funcUons, commonly 

'^n^l^ "^1ft;?n.^S^;^ ^^^^^ wiTtranscripdon eq^ment In this way. the 

outputted distant caller can cont^ the readout function from the 

tomsmitter 42 which provides for the digital concession of transcription process and to 

the incoming message. The compressed incommg message Jtc accunicv 

is then coupled via the switches 66 and 84 to the memory 76 mCTcasc ns accuracy. cqjw 

tobereco^dthereio.Operation(rftheswitdies62,64:66, 35 ^i^iffS^^^l^^^Pj?".™?^^ 

and84isaccomplUhed\Sr^controlofthemicrocontro^^ ^ ^^^'^^ ^t^^t^^TS^ 

una 28 as haTbeen noted hereinabove. Playback of the «f H^t^"' " l^^^^^^^^^^^lln^^^^^ 

recorded message from the memory 76 is acrompUshed in of switehcs are to be pcrfonncd m a prc- 

^:.^ZT<^T^scnbca h^einabove. F^example, "^SJ* t"^ 'SI"*' u^S^^^TST! 

the playback may be accomplished by directing the ou^t- 40 circuitry Aisa toe base sU^ Miy nde^ to be a 

ted sigL from L memo^6 via the switches 86 and 68 ^^^^y controllmg telqAone ^'^^ 

to thTdigital leceivex 44 for expansion of the compressed ceUular telephony, such a J'^^J^^^^.fJ.^f 

signaL^erci5>on the expanded^ignal is coupled via the f^n^^'^'^-^T ^^^^^^^ 

sS 60 to ATconvertcr^ for outoutting at the speakers °^ ^o^ile tclephooes. withm the commumcation ccU 

R IStoZvefy.^ ^sage outpiS by the meS^ 45 ^^^f ^ *>^f STZ^^'^f "^^^^ 

maybeconneclllviatheswitch86tothcdigital-modcinp«t "^^ention apply ako to otto for^ of «>^nKaUon 

terminal of the transmit modulator 32 for^smission tra ^y**,*^- 'IT^^ ^ 

distanttelephoneinasubsequenttelephoniccommunication satellite, in whkh case the base station wotUd be the sateUite. 

between the distant telephone and the telephone 10. By virtue of the forcgomg features, and *enr implcmM- 

An aspect of the voice mail feature is the fact that, in the 50 ^^o" ^y^""' ^^^^^^T. 

digital-i^ of communication, the telephone number of >'»v<=f^<'° ^^^'^'^'^^^"''i^.^tf^riS 

thrdistant calling party is included within die transmission provide numerous additwnal benefits wuh 

protocol TTiis is rS^ by the decoder 88 and appUed '^^^^^ ^ ^"^^ » dual-mode tcle- 

to the microcontroller unit 28 which provides the nunibcr to phone. 

the control panel 30 for presentation on a display thereof. If 55 It is to be understood that the above described embo^- 

desired. no message need be left the calling party, in meat of the inycnUon is iUuslrative only, and that raodifi- 

which case the voice mail feature is reduced to sinqdy the canons thereof may occur to ttiosc skilled m the art. 

fiincdon of a beq>cr whidi displays the number of the Accordingly, this inyenuon is not to be regarded as hmiled 

calling party. In the case of the analog-mode of to the embodiment disclosed herein, but is to be himted only 

communication, the prompt of the outgoing message of the 60 as defioed by the aRwnded daims. 

voice-mail feamm should include a request of fee calling What is claimed is: 

party to leave the telephone number as a part of the incoming 1- A radiotelephone comprising: 

message. If desired, the decoder 88 may include drcuitiy a radio frequency (RF) unit enabling transmission and 

(not shown) for detection of fee DTMF (dual tone multiple reception of voice signals between the radiotelephone 

frequency) tones, and toe voice prompt of the outgoing 65 and a distant site via a base station; 

message direct fee calling party to enter a desired call-back a vdoc input means and a transmit duumcl interconnect- 

telephone number via the keypad of toe calling party. ing toe voice iiqut means to fee RF unit; 



02/02/2004, EAST Version: 1.4.1 



5,790,957 



13 



14 



a voice output means and a receive channel intcrcoonect- 
iiig the voice output means to the RF unit; 

a memory for storing one of said voice signals, said one 
voice signal being carried by either of said channels; 

switching means comprising an input switch operative to 
direct said voice signal to said memory from at least 
one of said channels, said switching means further 
comprising an ouqiut switch operative to direct said 
voice signal from said memory to either one of said 
channels; 

controller means, operative in response to a first 
conmiand. for directing said switching means to effect 
connection of said memory to either one of said chan- 
nels for storing in said memory said voice signal 
carried by said one channel; and 

wherein said controller means is c^Kxative further, in 
response to a second command, for directing said 
switching means to effect connection of said memory to 
one of said channels for outputting said voice signal 
from said memory; and 

the radiotelephone further comprises a speech compressor 
operative fear compressing a distant one of said voice 
signals from said distant site, and said switching means 
is operative for routing said distant voice signal from 
said receive channel via said speech compressor to said 
memory for storage of said distant voice signal in said 
memory in confessed format 

2. A radiotel^honc according to claim 1 wherein, in 
response to said first command, said memory stores said 
voice signal from said transmit channel and, in response to 
said second command, said memory outputs said voice 
signal to said transmit channel, wherein said first command 
is initiated at the radiotelcfdionc and said second comraand 
is initiated at the distant site for attainment of a pron^ 
functiorL 

3. A radiotd^one according to claim 2 further compris- 
ing means for inputting said first conmiand to said controller 
means, and means for extracting said second conmiand from 
said receive channel and for applying said second command 
to said cootroller means. 
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one of said channels, said switching means further 
coursing an ou^ut switch operative to direct said 
voice signal from said mcjnory to at least one of said 
channels; 

controller means, operative in response to a first 
command, for directing said switching means to effect 
connection of said memory to one of said channels for 
storing in said memory said voice signal carried by said 
one diannel; and 

wherein said controller means is operative further, in 
response to a second command, for directing said 
switching means to effect connection of said memory to 
one of said channels for outputting said voice signal 
from said memory; 

in response to said first command, said memory stores 
said voice signal from said receive channel and, in 
response to said second command, said memory out- 
puts said voice signal to said receive dianneL wherein 
said first command is initiaed at the radiotelephone and 
said second cc»rmiaod is initiated at the radiotelephone 
for attainment of a voice-pad function with recordation 
of a distant one <j£ said voice signals from the distant 
site; and 

said receive channel is operative in an analog mode of 
communication, the radiotelqihone further corrquises a 
spccdi conipressor. and said switching means is opera- 
tive for routing said distant voice signal from said 
receive channel via said speedi compressor to said 
memoiy for storage of said distant voice signal in said 
memory in compressed format. 

7. A radiotelephone according to claim 6 wherein said 
speech compressor is located in said transmit dianod to 
enable transmission of an outgoing one of said voice signals 
in a digital comnumication mode. 

8. A radiotelephone according to claim 7 further compris- 
ing a speaker and a speech expander located in said receive 
channel to enable receipt of an incoming one of said voice 
signals via said digital ccmimunication mode, and wherein 
said switching means is operative for routing said distant 



4. A radiotelephone according to claim 1 wherein said ^ voice signal from said memory via said speech expander to 



transmit channel has a digital protocol signal portion includ- 
ing a compressor of voice signals, said receive channel has 
a digital protocol signal portion including an expander of 
voice signals, and said memory stores digitally compressed 
voice signals. 

5. A radiotel^bone according to daim 1 wherdn. tn 
response to said first conunand, said memory stores said 
voice signal from said recdve chaimd and, in response to 
said second command, said memory outputs said voice 
signal to said receive channeL wherein said first cormnand 
is initiated at the radiotelephone and said second command 
is initiated at the radiotelephone fcr atlairmkent of a voice- 
pad function with recordation of a distant one of said voice 
signals from the distant site. 

6. A radiotelephone conqmsing: 

a radio frequency (RF) unit enabling transmission and 
reception of votoc signals between the radiotdq>hone 
and a distant site via a base station; 

a voice input means and a transmit channel iDtcrconnect- 
ing tiie voice input means to the RF unit; 

a voice output means and a rccdvc channel interconnect- 
ing the vdce output means to the RF unit; 

a memory for storing one of said voice signals, said one 
voice signal being carried by dther of said channds; 

switdiing means con^nising an input switch operative to 
direct said voice signal to said memory from at least 
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said speaker, said expander serving to convert said distant 
voice signal fr^m a compressed format to a normal fonnal 
to be heard via said speaker. 
9. A radiotelephone comprising: 
a radio frequency (RF) unit enabling transmission and 
reception of voice signals between the radiotdephone 
and a distant site via a base station; 
a voice input means and a transmit diannd interconnect- 
ing the voice input means to the RF unit; 
a voice ouq>ut nteans and a receive channel interconnect- 
ing the voice output means to the RF unit; 
a memory for storing one of said voice signals, said one 
voice signal being carried by either of said channds; 
switching means comprising an input switch operative to 
direct said voice signal to said memory from at least 
one of said charmds, said switching means further 
comprising an ouq>ut switch operative to direct said 
voice signal from said memory to at least one of said 
channds; 

controller means, operative in response to a first 
conunand. for directing said switching means to effect 
connection of said memory to one of said channels for 
storing in said memory said voice signal carried by said 
one diannel; 

wherdn said controller means is operative further, in 
response to a second command, for directiiig said 
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switchiDg means to effect coanectioa of said memoiy to 
one of said channels for ou^utting said voice signal 
from said memory; 

the radioielqAonc further comprises a speech confessor 
for compressing a distant one of said voice signals from 
said distant site, and said switching means is operative 
for routing said distant voice signal from said receive 
channel via said speedi compressor to said memory for 
storage of said distant voice signal in said memory in 
compressed format; and 

the radioteiephone is dual-mode radiotelephone having 
analog and digital liranches in each of said channels, 
the radiotelephone further comprising a voice compres- 
sor located in said digital branch of said transmit 
channel and a voice expander located in said digital 
branch of said receive chanael. said voice-pad function 
is attained by storing said voice signal in conqa-essed 
format in said memoiy. and wherein said switching 
means is operative during a playback of said voice 
signal from said memory to route said voice signal 
from an ouq)ut pert of said memory to said expander 
for coDveiting said voice signal from a com{s^essed 
fonnat to a normal foimaL 

10, A radiotelephone comprising: 

a radio frequency (RF) unit enabling transmission and 
reception of voice signals between the radiotelqAone 
and a distant site via a base station; 

a voice Input means and a transmit channel interconnect- 
ing the voice input means to the RF unit; 30 

a voice ou^ut means and a receive channel interconnect- 
ing die voice output means to the RF unit; 

a memwy for storing one of said voice signals, said one 
voice signal being carried by either of said channels; 

switching means comprising an input switch operative to 
direct said voice signal to said naemory from at least 
one ctf said channels, said switdiing means further 
comprising an ou^ut switch operative to direct said 
voice signal from said memory to at least one of said 
channels; 

controller means, operative in response to a first 
command, fat directing said switching means to effed 
connection of said memi(x>' to one of said channels for 
storing in said memoiy said voice signal carried by said 
one channel; and 

wherein said controller means is c^}erative further, in 
response to a seccmd command, for directing said 
switdiing means to effect connection of said memray to 
one of said channels for outputting said voice signal 
from said memory; 

the radiotdepbone is a dual-noode radiotelqihone having 
analog and digital branches in each of said channels, 
the radiotelqihone further comprising a voice compres- 
sor located in said digital branch of said transmit 
channel and a voice expander located in said digital 
tx^ch of said receive channel; 

in response to said first command said mcmoxy stoics said 
voice signal from said transmit channel and. in 
refuse to said second command, said memory out- 
puts said voice signal to said receive channel, said first 
command and said second command bdng initiated at 
the radiotdcphone for attainment of a voice-pad func- 
tion with recordation of an outgoing one of said voice 
signals; 

said switching means is operative during a recordation of 
said outgoing voice signal to route said outgoing voice 
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signal via said conq^ssOT to said memory to attain said 
voice-'pad function by storage of said outgoing voice 
signal in compressed format in said memory; and 
said switching means is operative during a playback of 
said voice signal from said memory to rout said out- 
going voice signal from said memory to said expander 
for converting said voice signal from a compressed 
format to a normal formaL 

11. A radiotelej^ione according to claim 10 wherein said 
switching means is <^>erative to a[^y said outgoing voice 
signal to both said analog and said digital branches of said 
transmit channel to enable comiminication between the 
radiotelephone and the distant site via an analog mode of 
conununication concmrently with operation of said voice- 
pad function with storage of said outgoing voice signal in the 
compressed format in said memory. 

12. A radiotelephone comfTising: 

a radio frequency (RF) unit enabling transmission and 
reception of voice signals between die radiotelephone 
and a distant site via a base station; 

a voice input means and a transmit channel interconnect- 
ing die voice ii^ut means to the RF unit; 

a voice output means and a receive channel interconnect- 
ing the voice ou^ means to die RF unit; 

a memoiy fcr storing one of said voice signals, said one 
voice signal beii^ carried by either of said channels; 

switching means comprising an input switch operative to 
direct said voice signal to said memory from at least 
one of said channels, said svntching means fititber 
conqxising an ouQ}ut switch operative to direct said 
voice signal from said memory to at least one of said 
channels; 

controller means, operative in response to a first 
command, for directing said switching means to effect 
connection of said memory to one of said chaimels for 
storing in said memory said voice signal earned by said 
one channel; 

whcrdn said controller means is operative further, in 
response to a second command, for directing said 
switching means to effect connection of said memory to 
one of said channels for outputting said voice signal 
from said memory; 

Oie radiotelephone is a dual-mode radiotelephone having 
analog and digital branches in eadi of said channels, 
the radiotelephone fiiilhci conqirising a voice con^wcs- 
sor located in said digital branch of said transmit 
channel and a voice expander located in said digital 
branch of said receive channel a storage of said voice 
signal in said memory bdng attained by storing said 
vou:e signal in conqircsscd ftxznat in said menKsy, and 
wherein said switching means is operative during a 
playback of said voice signal from said memory to rout 
said voice signal fr^m an ou^t port of said memory to 
said expander for converting said voice signal from a 
compressed fonnat to a normal format; and 

wherein the radiotelephone further con^ses a battery 
providing battery-powered operation of the 
radiotelqihODe, and means for determining a status of 
stored eaogy within said battery, said controller means 
being operative to extend a conmuinicaiion function of 
the radiotelephone during a low-eneigy stale of said 
battery by reducing a saiq>ling rate of said compressor. 

13;. A radiotdcphone conqirising: 

a radio frequency (RF) unit enabling transmisdra and 
reckon of voice signals between the radiotdqihone 
and a distant site via a base station; 
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a voice input means and a transmit channel interconnect- 
ing the voice input means to the RF unit: 

a voice ou^ut means and a receive channel interconnect- 
ing the voice output means to the RF unit; 

a memory for storing one of said voice signals, said one 5 
voice signal being carried by either of said channels; 

switching means canonising an input switdi c^xrative to 
direct said voice signal to said memory bom at least 
one of said channels, said switching means further 
comprising an ou^ut switch operative to direct said 
voice signal from said memory to at least one of said 
channels; 

controller means, operative in response to a first 
command, for directing said switching means to effect 
connection of said memory to one of said channels for 
storing in said memory said voice signal carried by said 
one channel; 

sampling means for converting an outgoing one of said 
voice signals from analog format to digital format; and 

wherein said controller means is operative further, in 
response to a second command, for directing said ^ 
switching means to effect connection of said memory to 
one of said channels for ou^utting said voice signal 
&om said memory; and 

wherein the radiotelephone further comprises a battery 
providing battery-powered operation of the 25 
radiotelephone, and means for determining a status of 
stored energy within said battery, said controUer means 
being operative to extend a conununication function of 
the radiotelephone during a low-energy state of said 
battery by r&dudng a san^ling rate of said sampling 30 
means. 

14. A radiotelephone conqnising: 

a radio frequency (RF) unit enabling transmission and 
reception of voice signals between the radiotdq^one 
and a distant site via a base station; 35 

a vdce input means and a transmit diannel interconnect- 
ing tilt voice input means to the RF unit; 

a voice output means and a receive channel interconnect- 
ing tixc voice ou^t means to the RF unit; 

a memory for storing ooe of said voice signals, said one 40 
voice signal being carried by either of said channels; 

switching means comprising an input switdi operative to 
direct said voice signal to said memoiy from at least 
one of said channels, said switching means further 
comprising an ou^ut switch operative to direct said ^5 
voice sigiul from said memory to at least one of said 
channels; 

controUer means, operative in response to a first 
command, for directing said switching means to effect 
connection of said memory to one of said channels for ^ 
storing in said memory said voice signal carried by said 
one channel; 

sampling means fcx converting an outgoing one of said 
voice signals from analog format to digital format; and 

wherein said controller means is operative further, in 
repose to a second command, for directing said 
switching means to effect connection of said memory to 
one of said chaonels for outputting said voice signal 
from said memory; and 

the radiotelephone further con^rises watchdog means for 
monitoring available storage space in said memory, ^ 
said controller means being operative to extend a 
communication function of the radiotelephone during a 
state cf reduced availability of storage space in said 
memory by reducing a saiio>ling rate of said sampling 
means. 65 

15. A radiotelephone according to claim 1 wherein, in 
refuse to said first command, said memory stores said 
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voice signal from said transmit channel and. in response to 
said second command, said mrmory ou^ts said voice 
signal to said transmit channel, wherein said first command 
is initiated at the radiotelei^onc and said second c(»imiand 
is initiated at the radiotelq)honc for attainment of a tran- 
scribe function witii recordation of an outgoing one of said 
voice signals for transcription to the distant site. 

16. A radiotelq)hone according to claim 1 wherein, in 
response to said first command, said memory stores said 
voice signal from said receive channel and. in re^nse to 
said second command, said memory outputs said voice 
signal to said receive channel, wherein said first ccmmiand 
is initiated at the distant site and said second command is 
initiated at the radiotelephone for attainment of a voice-mail 
function with recordation of a distant one of said voice 
signals from the distant site. 

17. A radiotelephone comprising: 

a radio frequency (RF) unit enabling transmission and 
reception of voice signals between the radiotelephone 
and a distant site via a base station; 

a voice Input means and a transmit channel interconnect- 
ing the voice input means to the RF unit; 

a voice ou^t means and a receive channel interconnect- 
ing ttie voice ou^t means to the RF unit; 

sampling means for converting an outgoing one of said 
voice signals from analog format to digital format for 
communication via said transmit channel; 

a battery providing battery-powered operation of die 
radiotelq^one; 

status means for determining a slams of stored energy 
within said battery; and 

controUer means operative to extend a conununication 
function of the radiotdepbone during a low-energy 
state of said battery by reducing a sampling rate of said 
sampling means. 

IS. A radiotelephone comprising; 

a radio frequency (RF) unit enabling transmission and 
reception of voice signals between the radiotelephone 
and a distant site via a base station; 

a voice input means and a transmit channel interconnect- 
ing (he voice output means to the RF unit; 

a voice ou^t means and a receive channel interconnect- 
ing the voice output means to the RF unit; 

sanq>ling means for converting an outgoing one of said 
voice signals from analog format to digital fomat for 
communication via said transmit channel; 

means for determining a status of stored energy within a 
battery supplying electric powa to the radiotelephone; 
and 

controller means operative to alter a sanq>ling rate of said 
sampling means during a low-energy state of the bat- 
tery. 

19. A radiotelephone comprising: 

a radio frequency (RF) unit enabling transmission and 
reception of voice signals between the radiotelq}hone 
and distant site via a base station; 

a vcMce input means and a transmit channel interconnect- 
ing the voice iio)Ut means to the RF unit; 

a voice output means and a receive channel interconnect- 
ing the voice ou^ut noieans to the RF unit; 

a memoiy for storing one of said voice signals, said one 
voice signal being carried by either of said channels; 

switching means comprising an ii^>ut switch operative to 
direct said voice signal to said memory from at least 
one of said diannels. said switching means further 
comprising an output switch operative to direct said 
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voice signal from said memory to at least one said 
channels, the radiotelq^one being a dual-mode radio- 
telephone having analog and digital branches in each of 
said channels; and 

a voice compressor located in said digital Iwancfa of said 5 
transmit channel and a voice expander located in said 
digital branch of said receive channel; and 

wherein said one voice signal is coupled via said com- 
pressor to said memory for compressing said one voice 
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signal prior to a stcsing of said voice signal in said 
memory, and wherein said expander is coupled to said 
memory for expanding said one voice signal upon an 
ou^utting of said voice signal from said memory, 
thereby to recover said voice signal from a compressed 
format subsequent to a storage of said voice signal in 
said mcmoty. 

***** 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENTNO. : 5,790,957 
DATED :Aug. 4, 1998 

INVENTOR(S) : Hexdari 

tt is certified thai error appears in the above-idenW ied patent and that said Letters Patent is hereby 
corrected as shown below: 

IN THE CLAIMS: 

in column 15, line 11, after "is" add —a—. 
In column 15, line 57, after "command" add a comma. 
In column 16, line 5, "rout" should be —route—, 
in column 16, line 52, "rout" should be —route—. 



Attest: 



Signed and Sealed this 
Nineteenth Day of January, 1999 



Ac^gComndsdoner of Founts itnd Trademarks 

Attesting Officer 
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